We explore the magnitude of and current trends in HIV infection among people who inject drugs and estimate the reach of harm reduction interventions among them in seven high-burden countries of the South-East Asia Region. Our data are drawn from the published and unpublished literature, routine national HIV serological and behavioural surveillance surveys and information from key informants. Six countries (Thailand, Myanmar, Nepal, Indonesia, India, and Bangladesh) had significant epidemics of HIV among people who inject drugs. In Thailand, Indonesia, Bangladesh, Myanmar and India, there is no significant decline in the prevalence of HIV epidemics in this population. In Nepal, north-east India, and some cities in Myanmar, there is some evidence of decline in risk behaviours and a concomitant decline in HIV prevalence. This is countered by the rapid emergence of epidemics in new geographical pockets. Available programme data suggest that less than 12 000 of the estimated 800 000 (1.5%) people who inject drugs have access to opioid substitution therapy, and 20-25% were reached by needle-syringe programmes at least once during the past 12 months. A mapping of harm reduction interventions suggests a lack of congruence between the location of established and emerging epidemics and the availability of scaled-up prevention services. Harm reduction interventions in closed settings are almost nonexistent. To achieve significant impact on the HIV epidemics among this population, governments, specifically national AIDS programmes, urgently need to scale up needle-syringe programmes and opioid substitution therapy and make these widely available both in community and closed settings.
Background
Globally, about 15.9 million (range 11.0-21.2 million) people inject drugs [1] . Injecting drug use contributes substantially to the transmission of bloodborne viruses, including HIV, and is responsible for an increasing proportion of new HIV infections [2] . Approximately 3 million people who inject drugs (PWID) are currently living with HIV [1] .
Historically, HIV prevalence among PWID in Asia has been among the highest in the world [3] [4] [5] [6] [7] . In several Asian countries, HIV infection among PWID accounts for a significant proportion of overall HIV infections. Approximately half of the cumulative HIV cases reported in Indonesia are associated with injecting of drugs [8] . Moreover, HIV outbreaks among PWID have seeded wider sexual epidemics [7] . Even in countries where overall HIV prevalence has remained relatively low (e.g. Bangladesh), modelling has shown that a sharp rise in HIV infection among PWID could set in motion an epidemic that may otherwise have taken many decades to develop [9] . As drug use is illegal in most countries, this region has a sizeable population of incarcerated PWID [10] [11] [12] [13] . HIV prevalence in prisons is often significantly higher than in the general population. The risk of being infected in prison through sharing of contaminated injecting equipment and unprotected sex is high [14, 15] . A Thai study of 689 prisoners found that half were PWID and that 49% had injected while in prison [16] .
Harm reduction is an important public health measure in preventing or reducing HIV transmission among PWID [17] . Without harm reduction activities, HIV prevalence among PWID can rise to 40% or more within 1 or 2 years after the virus is introduced in their communities [18] . In response to the serious epidemics of HIV among PWID, most national AIDS programmes in the South-East Asia Region have initiated evidence-based harm reduction interventions, including needle-syringe programmes (NSPs) and opioid substitution therapy (OST) [19, 20] . However, information on the scale and quality of these interventions is limited, and data on the impact of such programmes on reducing risk behaviours and HIV prevalence have not been synthesized or documented recently. In this article, we review the current data on the magnitude of and trends in HIV infection among PWID and examine the scale and coverage of NSPs and OST in selected countries of south-east Asia. This review did not focus on other harm reduction interventions, such as the provision of condoms and antiretroviral therapy (ART) to HIV-positive PWID. Other countries in Asia with a high HIV burden such as Viet Nam, Malaysia and China have not been considered as they do not fall under the administrative purview of the World Health Organization's (WHO) South-East Asia Region.
Methods
This review drew on the published and unpublished literature, routine serological and behavioural surveillance data, and verbal and written communication with key informants. The literature was gathered manually and via electronic sources for seven high-burden countries of the WHO South-East Asia Region (Bangladesh, Indonesia, India, the Maldives, Thailand, Myanmar and Nepal are reported to have high burdens of substance use, whereas Sri Lanka, Bhutan, Timor-Leste and DPR Korea currently report low or no prevalence.) Electronic data sources included Medline, PubMed, the Social Sciences Citation Index, Social Sciences Index and Abstracts, and the International Bibliography of the Social Sciences. Key peer-reviewed journals published in the past 5 years (2003-2008) In this article, we draw a distinction between the terms 'coverage' and 'reach'. 'Reach' is defined as the proportion of PWID in a geographical area provided with an intervention [21] . We use a 12-month time period as it matches with the time frame used by national and global monitoring indicators. WHO defines coverage as 'the proportion of the population in need of an intervention which has received an effective intervention' [22, 23] . This implies that services have to be provided in a manner that has an impact and results in a decline in risk behaviours, that is, an individual provided with sterile equipment once a month may be considered 'reached' but not 'covered'. In order to be covered, a significant proportion of injections must occur with a new needle and syringe. Although there is ongoing debate about what constitutes 'effective' levels of coverage and how they may vary with intervention type, retrospective studies indicate that coverage levels of even 20-30% can have an impact on reducing HIV incidence among PWID [24] [25] [26] [27] .
Findings
Magnitude of and trends in HIV infection among people who inject drugs An estimated 800 000 PWID live in the WHO SouthEast Asia Region. HIV prevalence among PWID in countries of the South-East Asia Region varied widely (0% in the Maldives to 52% in Indonesia) [28, 29] . Bangladesh, currently, has a relatively low HIV prevalence of 7.1% but is showing a rising trend [30] . In many cities, HIV prevalence among PWID has remained above 25% over the past 5 years (Fig. 1) [30] [31] [32] [33] [34] [35] .
Analyses of country-wise trends show that HIV prevalence has been high and stagnant in Thailand, Myanmar and most states of India and is rising in Indonesia and Bangladesh. Exceptionally, in Nepal, HIV prevalence has decreased in all the regions (Fig. 2) [35] .
Little information is available on HIV incidence in populations of PWID. Recent modelling data from Thailand suggest that HIV incidence is the highest among PWID (2.6 per 100 per year) [36] . In parts of the northeastern states of India (Manipur and Nagaland), HIV incidence as measured by prevalence among young PWID (aged 15-24 years) has decreased from 11% in 2003 to 3.2% in 2007 [32] .
National sentinel surveillance data indicated a wide variation in the reported HIV prevalence within countries. In India, HIV prevalence was highest (typically over 15%) in the metropolitan cities, Punjab, and the North-East but below 5% in states such as Karnataka, Andhra Pradesh, Uttar Pradesh and Bihar (Fig. 3 ) [28, [37] [38] [39] [40] [41] . In Myanmar, HIV prevalence among PWID ranged from 19% in Yangon to 54.5% in Myitkyina [38] .
Injecting drug use and sexual risk behaviours Bangladesh and India reported the highest rates of needle-syringe sharing [data from behavioural sentinel surveys (BSS)] (Fig. 4) [28, [38] [39] [40] [41] . Routine BSS data were not available for Thailand; however, one study reported that 80% of its participants had occasionally shared injecting equipment in the past 12 months [42] .
Rates of unsafe injecting and sexual risk behaviours were also high. Exceptionally, despite high levels of syringe sharing in Bangladesh, HIV prevalence among PWID is comparatively low, though it has grown five-fold from 1.7 to 7.1% in the capital Dhaka [30] . Postulated reasons include limited sexual transmission among PWID (and to their sexual partners) due to the high prevalence of male circumcision and declining syphilis rates, small size of sharing networks and patterns of drug use that limit HIV transmission. Notably, harm reduction interventions including large-scale NSPs began in 1998 when HIV prevalence among PWID was still below 1%, and HIV epidemics among people who inject drugs Sharma et al. 1407 modelling data suggest that this may have reduced HIV incidence in Dhaka by over 90% [43] .
A reduction in needle-syringe-sharing behaviour was evident in Nepal. In Kathmandu, rates of needle-syringe sharing had declined from 45% in 2002 to 12% in 2007 (Fig. 2) [35] . Concomitant declines were noted in HIV prevalence among PWID, from nearly 70% in 2002 to 34% in 2007 [35] . Rates of sharing equipment at last injection declined from 55% in 2001 to 26% in 2006 in north-east India (Manipur) [39] , and HIV prevalence declined from nearly 52% in 2002 to just over 13% in 2007 [32] .
Other risk behaviours
In Bangladesh, the proportion of PWID who bought sex in the last year from a female sex worker varied from 46 to 66%, whereas consistent condom use in the past year ranged from 14 to 43% [40] . During the last sexual encounter with a sex worker, less than 35% of male PWID reported condom use in Indonesia [41] and just over 37% in Nepal [44] .
Vulnerability to HIV among PWID is enhanced by high rates of sexually transmitted infections (STIs). Integrated behavioural and biological assessments (IBBAs) conducted in Nagaland (India) showed active syphilis rates of [42] , India [41] , Indonesia [43] , Myanmar [38] , Maldives [28] ).
7-20% in 2008 [45] . Syphilis rates among female injectors are also high; in one site in Bangladesh, 10% were infected in 2006-2007 [40] .
Magnitude of and trends in HIV infection among incarcerated people who inject drugs Data in this area are scarce. HIV prevalence among prisoners in India, Indonesia and Thailand is generally above 10% [12] . HIV transmission in prisons may be fuelled by risk behaviours such as sharing of injecting equipment. A study among 95 inmates in five prisons in eastern Nepal found that 28% used drugs and, of these, 75% 'always' shared needles [46] . In a prospective cohort of 705 PWID in Klong Prem Prison in Thailand, 38% had injected while in prison, and 97% of these had shared injecting equipment [10] . Behavioural surveys in the Maldives also indicated that 32% of PWID had injected while in prison [28] . In Jakarta, Indonesia, routine sentinel surveillance data show HIV prevalence in prisoners of more than 10% in four sites [33] . A sampling of all prisoners in 2003 showed that only 5-10% were HIVpositive on entry to prisons, but approximately 20% of the total population was infected, suggesting that HIV is transmitted in prisons through risk behaviours [12] . In Timur Cipinang Prison in Jakarta, HIV prevalence increased from 17.8% in 2005 to 30.4% in 2006 [33] . Similar data among incarcerated PWID are not available from other countries of the region.
Availability and reach of harm reduction interventions in countries
Needle-syringe programmes The number of NSP sites ranged from 159 in Indonesia to none in the Maldives (personal communication, National AIDS Programme Managers). Bangladesh reported the highest ratio of NSP-to-PWID populations (based on midpoint of population estimate) -one NSP for every 333 PWID (90 divided by 30 000). Myanmar has only one NSP per 3900 PWID (19 divided by 75 000). In Nepal, India and Indonesia, one NSP was available for 869, 1239 and 1378 PWID, respectively. NSPs are not officially available in Thailand or the Maldives, though there are anecdotal reports of small-scale informal syringe distribution.
The reach of NSPs is the highest in Bangladeshbetween 31 and 61% of the lower and upper national size estimates of PWID in 2006 [47] . In 2008, it was between 44 and 88%, with 17 582 PWID accessing NSPs in the past 12 months (NAP, Bangladesh, personal communication). The National AIDS Commission in Indonesia reported 22% coverage with NSPs in 2007, with over 49 000 of the estimated 219 000 PWID accessing services during the year [48] . In Myanmar, 29 411 of the estimated 75 000 PWID (28%) were reached with HIV prevention services in 2007 [38] . The NAP in Nepal indicated that, in 2007, 31% of PWID were reached with NSPs [44] .
Data on the frequency/regularity of contact with services were not available. The actual numbers of needles and syringes distributed from NSPs in comparison with the estimated need were low -in Nepal, 988 000 needles and syringes were distributed in 2006 -as opposed to an estimated need of 21 000 000 [44] . This indicates that the national AIDS programme provides less than 5% of the required needles and syringes in Nepal. In Myanmar, 2 091 166 needles and syringes were distributed in 2007 as opposed to an annual requirement of at least 27 million [38] . No data are available on the number of needles and syringes bought by individuals through pharmacy outlets.
Opioid substitution therapy OST is available in a significant number of sites only in India (45 sites), Thailand (134 sites), Indonesia (29 sites) and Myanmar (seven sites) (personal communication, National AIDS Programme Managers). Site visits by one of the authors (M.S.) to Nepal and the Maldives in 2008 found that OST is available in only one site each; the number of patients accessing OST is small in both countries (<150 PWID). In Bangladesh, OST services are yet to commence, though government approval for a methadone-based pilot programme now exists. The total number of PWID reported to be accessing OST in the South-East Asia Region is approximately 12 000 (Table 1 ).
The proportion of PWID (based on national midpoint estimates) accessing OST in each of these countries in 2008 was less than 5% -3.5% (India), 1.5% (Indonesia), 0.6% (Myanmar) and 0.7% (Nepal); see Table 1 . In the Maldives, the programme commenced in October 2008, and approximately 30 PWID were enrolled at the time of writing.
OST is delivered as community-based service in India and the Maldives but is typically based in psychiatric or 'drug deaddiction' units in the other countries. In Myanmar, OST is offered on an inpatient basis during the stabilization period. The reported dosage of methadone varies from a high 82.7 mg in Indonesia (personal communication, National AIDS Commission) to a low 45 mg in Nepal [49] . Intracountry doses may also varyin Myanmar, median doses across seven sites vary between 45 and 70 mg [50] . Availability and reach of harm reduction interventions in prisons Indonesia is the only country in the region to have produced a national strategy (2005) (2006) (2007) (2008) (2009) ) to guide HIV prevention, care and treatment efforts in prisons [51] . The strategy focuses particularly on reducing injecting drug use-related HIV transmission.
No country in the region currently offers NSPs in closed settings. Bleach is available for the cleaning of injecting equipment in Kerobokan prison in Indonesia, and pilot condom distribution programmes have been started in a few prisons, though anecdotal reports suggest inconsistent availability of these [15] . There are plans to extend these to other prisons as well. In closed settings, OST is available only in four prisons in Indonesia, with plans to extend this service to other prisons [52] . OST has recently been started in Tihar jail in India by UNODC on a small scale, and the service will be extended to 60 prisoners [53] .
Discussion
Current national data from seven countries in south-east Asia show that most countries have significant, longstanding epidemics of HIV among PWID, and new epidemics continue to emerge. The reach of harm reduction interventions to address these is inadequate. Merely 1.5% of the PWID are receiving OST, and 20-25% are reached by NSPs.
The geographical distribution of NSPs and OST programmes within countries is not always in tune with the magnitude and trends of the epidemic. In India, despite a markedly high HIV prevalence in many parts of the country (e.g. Punjab and Chennai), the availability of scaled-up NSPs and OSTwas limited largely to sites in the north-eastern states.
Gaps in the quality and 'coverage' of services prevent the attainment of behavioural and epidemiological goals [27] .
To have an impact, PWID must receive a sufficient number of syringes to prevent reuse and be able to access sterile equipment as long as they continue to inject. OST must be administered at therapeutic doses for an adequate duration [27] . Unless these conditions are met, PWID cannot be considered 'covered'.
Harm reduction interventions targeting prison populations in the region are almost nonexistent, despite evidence that the prevalence of HIV infection among incarcerated PWID is consistently higher than in the general population (above 10% in Indonesia, Thailand and India) [12, 54] .
The reasons for the poor uptake of and significant intercountry variations in harm reduction interventions remain intertwined and debatable. Many countries in the region face difficult public policy and legislative problems with regard to drug use. Tensions between traditional supply/demand reduction and harm reduction approaches are a major barrier to the roll-out of OST and NSP [55] . Methadone and buprenorphine remain unavailable and prohibitively expensive in many countries of the region. Countries such as Viet Nam and China, where a strong central body can take decisions and coordinate prevention efforts across various stakeholders, have been more successful in promulgating laws and legislation that facilitate HIV prevention activities [56] [57] [58] .
Lack of country capacity to move beyond pilot programmes is another major constraint. OST was introduced in most countries of the region by 2004. Despite good outcomes, such programmes have not been scaled up to reach effective levels of coverage. Harm reduction services in south-east Asia are mostly implemented by nongovernmental organizations (NGOs) in community settings. While this helps in reducing stigma, improving access and generating community awareness, scaling up NGO-based services that operate outside the established public health system creates challenges, particularly in large countries such as India and Indonesia. This created challenges in comparing data across countries. Last, data on the access, reach and quality of harm reduction programmes were particularly poor. The lack of standardized definitions and indicators for coverage with specific reference to NSP and OST hampered the collation of data [27] . No indicators to measure quality or regularity/frequency of reach are used on a routine basis.
We were only able to report aggregate country-level data in this review, which masks massive variations in the scale and reach of interventions within countries. For example, nearly 45% of all sterile equipment distributed in Myanmar relates to one location in Kachin State (personal communication, UNAIDS, Myanmar). The actual reach or coverage of NSPs or both in this location could be much higher than the national average. We were also not able to gauge the extent of pharmacy sales to understand the true extent of access to sterile equipment for PWID.
Finally, this study did not review the legal/policy issues that constrain the full implementation of harm reduction interventions or attempt to differentiate between countries in the levels of 'enabling environment'.
Key messages
HIV epidemics among PWID remain uncontrolled in south-east Asia. Harm reduction interventions reach too few PWID. To make a dent in the HIV epidemics among PWID, national AIDS programmes should urgently scale up OST and NSP services to cover at least 50-60% of the population [27] .
